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1. Introduction
● What is CLARA? “CM SAF cLoud, Albedo and RAdiation 
dataset from AVHRR data” (≈similar to Patmos-X):
– Polar orbiting : NOAA and MetOp
– FCDR from NOAA 

(Heidinger,2010)
– L3 products on 0.25°x0.25°
– Currently released versions:

● CLARA-A1 (1982-2009)
● CLARA-A2 (1982-2015)

● Some of the modifications in the upcoming version CLARA-A3:
– Inclusion of the AVHRR-1 sensor (TIROS-N, NOAA-6,-8,-10): extension of time range to 

1979-2020, which is 42 years
– Updated FCDR: new calibration for visible channels (latest PATMOS-x coefficients)
– Updated cloud treatment algorithms (NWC SAF / PPS v.2018; Karlsson et al.)
– Addition of new product “TOA radiative fluxes” → this presentation
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2. Methods
Level-2 processing: instantaneous observations
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3. Results
● Example: daily mean RSF (15/6/2008)
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3. Results
● Example: daily mean RSF (15/6/2008)
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3. Results
March June

September December
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3. Results
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3. Results
March June

September December
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3. Results
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4. Validation
● Longwave: Outgoing Longwave Radiation :
– Bias:

● Daily mean OLR
● Monthly mean OLR

– RMSE (bias corrected):
● Daily mean OLR
● Monthly mean OLR

● Shortwave: Reflected Solar Flux :
– Bias:

● Daily mean RSF
● Monthly mean RSF

– RMSE (bias corrected):
● Daily mean RSF
● Monthly mean RSF

– MAB (daily and hourly)
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4. Validation
● Daily mean OLR: 365 bias maps/year, each with global bias and RMSE:

365 maps/year
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4. Validation
● Monthly mean OLR: 12 bias maps/year, each with global bias and RMSE:

12 maps/year
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● Actual temporal coverage of CLARA-A3 (currently being generated…):

4. Validation
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● Global mean bias of Daily Mean OLR:

4. Validation
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● Global mean bias of Daily Mean OLR:

4. Validation



Tom Akkermans 20/40CLARA-A3: TOA radiative flux retrievals

● Global mean bias of Monthly Mean OLR:

4. Validation
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4. Validation
● ERA5 annual mean OLR:
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● Global mean bias of Monthly Mean OLR:

4. Validation
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● Global mean bias of Monthly Mean OLR:

4. Validation
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● Global RMSE (bias-corrected) of Daily Mean OLR:

4. Validation
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● Global RMSE (bias-corrected) of Monthly Mean OLR:

4. Validation
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● Global RMSE (bias-corrected) of Monthly Mean OLR:

4. Validation
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4. Validation
● Longwave: Outgoing Longwave Radiation :
– Bias:

● Daily mean OLR
● Monthly mean OLR

– RMSE (bias corrected):
● Daily mean OLR
● Monthly mean OLR

● Shortwave: Reflected Solar Flux :
– Bias:

● Daily mean RSF
● Monthly mean RSF

– RMSE (bias corrected):
● Daily mean RSF
● Monthly mean RSF

– MAB (daily and hourly)
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4. Validation
● Daily mean RSF: 365 bias maps/year, each with global bias and RMSE:

365 maps/year
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4. Validation
● Monthly mean RSF: 12 bias maps/year, each with global bias and RMSE:

12 maps/year



Tom Akkermans 30/40CLARA-A3: TOA radiative flux retrievals

● Global mean bias of Daily Mean RSF:

4. Validation
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● Global mean bias of Monthly Mean RSF:

4. Validation



Tom Akkermans 32/40CLARA-A3: TOA radiative flux retrievals

● Global mean bias of Monthly Mean RSF:

4. Validation
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● Global RMSE (bias-corrected) of Daily Mean RSF:

4. Validation
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● Global RMSE (bias-corrected) of Daily Mean RSF:

4. Validation
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● Global RMSE (bias-corrected) of Monthly Mean RSF:

4. Validation

“golden period” 2006-2016
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● Global RMSE (bias-corrected) of Monthly Mean RSF:

4. Validation

“golden period” 2006-2016
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● Until now: use of daily and monthly mean RSF. But what about intra-day 
compensating errors?

● Mean Absolute Bias (MAB) for day d, calculated from daily and hourly RSF: 

4. Validation

MABd ,daily=|RSFCLARA ,d−RSFCERES ,d|

MABd ,hourly=
1
24

⋅∑
h=1

24

|RSFCLARA , d ,h−RSFCERES , d , h|

Do they exist? If yes, do 
they cause or dominate the 
validation timeseries that is 
based on daily mean RSF?
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4. Validation
● Mean Absolute Bias for each day d, from daily and hourly RSF:

MABd ,daily=|RSFCLARA ,d−RSFCERES ,d|

MABd ,hourly=
1
24

⋅∑
h=1

24

|RSFCLARA ,d ,h−RSFCERES ,d ,h|
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4. Validation
● Mean Absolute Bias for each day d, from daily and hourly RSF:

● Same patterns as seen for daily RMSE
● Almost constant difference of 4-5W/m² between MABhourly and MABdaily

● Intra-day compensating errors do not cause or dominate validation time 
series based on daily mean biases

MABd ,daily=|RSFCLARA ,d−RSFCERES ,d|

MABd ,hourly=
1
24

⋅∑
h=1

24

|RSFCLARA ,d ,h−RSFCERES ,d ,h|
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5. Future outlook
● Full data record of CLARA-A3 is currently being generated. After validation, 
release is foreseen around mid-2022; an ICDR will also be developed

● Update CLARA-A3.5 will include VIIRS instrument (S-NPP and NOAA-20) 
without any code changes (i.e. to be used as extension to CLARA-A3)

● Potential code updates will be done as part of CLARA-A4 (within CMSAF), or 
as stand-alone data record (within RMIB), including:
– Use of new CERES ADM’s Ed4 (currently being implemented and tested at RMIB)
– Use of new Narrowband-to-broadband regressions (based on reflectances with updated 

calibration coefficients, and updated scene types).
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Thanks for your attention!
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● Monthly Mean OLR for several data records:

6. Extra slides
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● Monthly Mean RSF for several data records:

6. Extra slides
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